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PKU\ ISIUN AL SPEOIPICATIUN . 



Improvements in or relating to Generators for Producing and 
Utilising Mixed Steam and Products of Combustion. 

We, Mmuo FiiA^'CESCO Tokazzi, Eugiueer, of Board Street., Saiidgate, Uueeus- 
iaiid, Australia, and GEOiiUK V\>i-uam Citlkk Wjiiui, Eugiiieer, of Bruok- 
lauds, Dai-tford, iu the- Cotiiity oi Kent, do liereby cLeclare the nature of this 
invention to be as follows: — 

5 This invention relates to generators lor pi'oducing and utilivsing mixed steam 
and products of combustion and provides an improved arrangement of fuel 
burner and genera toi- by means of wkit-h the kinetic energy of a stream of the 
mixture moving at high speed may be utilised for the production of power. 

According to this invention the fuel is burned under suitable pressure in a 

10 combustion chamber at or towards o)io end of which the burner or burners are 
situated while the other end opens into the mounh of a mixing chamber supplied 
with steam or water or both in such a luaiiiier that' the hot gases from the com- 
bustion chamber convert the water (when this is used) into steam and the 
mixed steam and ,a*a<es are projected liuough the mixing chamber. The coiu- 

15 bustiou chamber [)referably expands siigiiily t'voin the iiuruer end and tlien 
conlra: ts to a relatively small nozzle or nozzles, the sectiou ot the conibusttion 
chamber being of a i:0L-in which vu>ur(-s a Miiuolh ouifi(»\v tor the heated gases. 
TIlc cumbtistiou chamber is prteteiably -urroniuh^il by an annular waler cliamber 
from which the water i< >u])plie({ to unxiiHr ?-hanii)cr and (he burner may be 

20 arranged to provide lor mixed t'r.fl oiid" air and an anxiliary air su p])ly sur- 
ronnding ur placed oulsule (jf iJic lhinii\ \\\^> ai l anucMiMMi i l)cing iounci i<> pro- 
duce bett(H- comluisUon and to {'nalil*-* ilie com !»\:si [(in lo Uike plare ni siibslau- 
tial pressure. The generator may l)c hn.aned wiih a succession ol" mixing* 
chambers at each of which steam or wjiter or both are admitted and the waier 

25 when this is used converted int{» -team, ov the steam geiieiation and mixing- 
may be effected by a single ch:Mnbt»r. 

Tn the preferred constni;-; i;)ii the Iniriicr r()iu[»n>vr> n burner nozzle su]jpiied 
wjih mixed and wii or ,\ ijii.xiuic oi' air ;ind \;ijjimj- or liqnid hiel supplied 

at the desiretl piessure. Anxili/ry nil* tulics are provided lerminaling at air 

30 inlet ports at the burnr!- nntl tif ihc -on-ilmstiim clianiijer a short distance iu 
front of tiie end of the Innner. .Vny number (.t' air <Ujjp!y rubes may be pro- 
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ui.v be used, the air inlet ports bemg- extker tubular or ^^P^^^^t Hhe com 
rreierable arnuu-ed lu a riug around tke combusuon ehambei ibe com- 
;\S'on !-k,mber%xrauds from the burner end and gradually towards its 
u^uuuiu iwter Situated nearer tbe nozzle end tbe expanding walls being 
" M or ipro-Kiuiateiv straigbt ; die chamber then contracts m a smooth ^ 
•uive burcomparaiively-rupidli to^vards the constricted noz.le which ente s 
he Miou h of t he misini chamber this chamber expanduig towards the middle 
.nd CO ractinrsliuhtiv towards its outer end. The mixing chamber is pre- 
te ubh made "ill nvo* parts connected togetlier by the coupling riug.' A., 
al ■eudv mentioned the generator may comprise a series of mixing chamber 10 
?he outle^end of one entering the inlet end of the other steam or water or bo h 
beLg u. plied to each inleb^or the water may be forced in at some ot lei po i 
in he elmmber. where it is converted into steam by tbe hot gases. In tins form 
or<.en rator the annular water chamber may be extended to enclose all ti e 
n ixiL- chambers each of which after expandino. irom the neck contuse!, again ,o 
to H e outlet end. The nozzle end of the combustion chamber opens into the 
I. ou h c the neare.,t chamber and water is drawn or forced into this nozzle i^m 
tbe -uniular water cbamber. The mixed steam and hot ga^e^ pa..s at Ingu 
Ici V I t^ ihe mouth of tbe se.ond nozzle, drawing in a further supply of 
x'tei 'from the ext-eusion of the water chamber. The number of niixin;, -JQ 
aambeirinploved depends upon the water and fuel stipp ly and the desired 
pres^uie or vilocitv of the mixture, tbe mixture or the . velocity or both nicrea - 
h o at eacli chamlwr until all the available heat of combustion has been util see . 

"u' te .' supplied at a regulated rate to the annular water chamber whicli 
.erve< both as a steajn generator or water beater and to cool the conibiistion 2o 
;W.e. and prevent its walls rising to too high a temperature. The flame 
from ti e burner tills the combustion chamber and when the liame strikes the 
ii r o^. x^ water and steam passing from the annular water .-liamber into 
; m<mt ot the nnxir,.- .iKnuber it converts the water into steam, with be 
• ult that the mixe.l steam and gas, after expanding ni tbe mixing cban.ber 
iow himiuH, the reduced end at very high velocity a.nl can be ut.Use.l m a 
mixed ..-as and steam turbine or any other convenient type of pvime nu,ver •on- 
ecte Vo the oeaerator. If a single mixing chamber is used tbe supph of 
vVter and steam slionld he such as to permit of a =vteam and gas mixture c.f suit- 
able ten leratnre and velocitv of discharge for direct use ,n tbo pnnre mover, :u 
Cit I T u e.ssion of mixing cluunl.ers are emplcved U,e uut.al wat.r >up,,l.v rs 
e u e so that hot gas and superheated steam pass throng!, tlie hrst m.x 
. amber at a sufficient temperature to convert tbe succeeding water supplies 
inh! stean,. each chamber adding lo the volume and pre.-^^ure of tbe mixture and 
to tlie \>»l<)cilv ot iliscliaru-e. ^ ^ . ,.,.1,1 '^^^ 

i.'vino' r., arran.en;euv of tlu^ combustion cbani .er m ^yb.lcb tlir flame 
In.m tbe bunu-r atU-r cxpamliug in ihe ..uuiv part of lae . bamoer ,s au.^cMl to 
.,V; ,„,,.,,a.- ,ln. noz'.lc end and to pass (h.ongh a v.rv res. n,. cd openmg 
,!,.;,v is MO ri.U ..t .1.0 i.n-^sn.v dcvclcpnl in ih. en.. wu- ;au<n,.- a hack vu-:h nl 
o....,,, iiU(. tin- .(.mlm.Mi.m cbaml.cr. ilic iurward xoi.M ny due to . lie c.|ccior .jo 

,. il,,. iu./xlf bciu- MilH.irni lo..;..ry ibe niixi^ire i.nwaid n.u >1 a 

'■nv-Mrv -.;b-i r„nnilv ..iratm- iban thiii ■•xi.-liir- ii. .■innbu>non .nainh.-r 

' \ ......Mru.lion ..t bunuT csi.v. ially suited lor um- wiih tb,s apparain. and 

;,d;,.leJ to burn li-iuid iuel. .onrpti^cs a cenun.l tmun an- supply tube su''- 
,„nid-.l bv an a.nnular fuel spa.>e -o wbi. b l..|Uid fuel ,s adnnt ed at a regulated 
,.,U- -,.l nrc-nre. the air Mrr-ydv to ibc >aid lube bemg av sabstautml pres>ure 
.,/f. m i- luel fn athliiim. to ibe main a.ir sni.!>ly iiu^nmb this tulie 

■ , ij;;.,... ,).,,. i. !:V.-.vidrd snrvonnd.iag the burner and open- 

iM.,.'4"i.^!';iv b-diiud" il-.c ..-nd uf A:, i.urncr uo/.x.b' 'hai ihc flame IVojn tbe 
lnn-u..r"i< surrounded l.v an auaub.r . urien. ol auxilnu v an winch .....un--- nm- 
:.:nubu-iion at a ^uh-raa.ial ,.n-Mnv. The auxKharv a;r supplv u.ay be 
Puawn innn .be main air supply tube linongb a by-pa-.- provided w,th a reguhu- 
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ing cock, the burner itself Iviiig outside tlie. combustion chamber so that any. 
necessary adjxistments may be made without disturbing the burner. 

Dated this 23rd day of December, 191S. 

HASELTI^'E, LAKE & Co., 
5 2S, Southampton Buildings, London, England, and 

55, Liberty Street), Xew York City, L'.S.A., 
Agents for the ApplieanLs. 



C( ).MrLETE SPECIEICATIChX . 

Improvements in or relating to Generators for Producing and 
10 Utilising Mixed Steam and Products of Combustion. 

We, JiiAiuo FitA.NCiisco ToitAzzi, Engineer, of Board Street/, Sandgate, Uueens- 
land, Aiistralia, and Geokge WirxiAit CiiXEii WiiBii, Engineer, of Brook- 
lands, Dartford, in the County of Kent, do hereby decdare the nature of thin 
invention and in what manner the same iji to be performed, to be particularly 
15 de&<:ribed and ascertained in and by tJie following statement; — 

Tliis invention rehites to generators for producing and utilising mixed steam 
and products of combustion and provides an , improved arrangement of fuel 
burner and generator by means of which the kinetic energy of a stream of the 
mixture moving at high speed may be utilised for the production of power. 

20 According to this invention, the fuel is burned under suitable pressure in a 
combustion chamber at or towards one end of which the burner or burners is or 
are situated, which combustion chamber contracts towards the other end to 
form a relatively sjuall inner ejector nozzle which opens into the mouth of a 
mixing chamber giving an uninterrupted outlet flow from the chamber and 

25 forming the outer ejector nozzle, steam or water or both being supplied in 
such manner thai the hot gases from the combustion chamber convert the 
water (when this is used) into steam and mixed steam and gases are projected 
at high velocity through the mixing chamber and in aJL uninterrupted flow to 
the power gejierator. The section of tlie combustion chamber should be of a 

30 form which ensures a smooth outflow for tlie heated gases. The combustion 
('haml)er is preferably surrounded by an annular water cliamber from which 
the water is supplied to the mixing chamber and the burner may be arranged to 
|)n)vido tor uux^mI fuel and ;iir and an auxiliary air supply surrounding or 
placed outside (it ihc tlanie, iiiis arrangement being found to produce better 

35 coiubusliou and it) (•'iial.iU^ the (.•()inl>ustion to take ])lace at substantial pressure. 
It ha> been p)'<j|H)^i-M! wi burn lucl in com bn>ri(in i haniber surrounded i>v a 
water jacket and ti*rminating in. a no^^zle lca<iing lo a mixing chamber supjdied 
with >leam or Nva^M* rronj the jaikei. but ^ucii ;!|)j>aratus did not provide Fur 
the uninterru[)ted iiaw nocossarv lo utilise the kinetic energy of tlie niixiui'e 

40 according to this invention. The generator nuiy be formed with a succession 
of mixing chambers iii each of whitdi steam or water or both are admitted 
and the water converted into steam, or the steani generation aiul mixing may 
be elfecled by a single haniber. 

fa ordc]- thai tin- -aid inveni:i(m may be (dearly understood and readily 

45 juiried into tdicct, wo will descriiye rhe ^ame more fully with reference to the 
accunipanyinu* drawings, in whitdi : — 

l;'i.truic I. i- n hmgiuulinal >ei non thr(Migli :i i-ombu-ti(m chambei- and mixing 
chamlier embodying this invention. 
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--^-:Zr^nrr:e.uo. tlnougk u u,odiiiea .rra.o.em.nt of luu-nev adapted for 

burner uo..le «^l>PH«V'\^^'i"'Th!:.^uelmi < / are auxiliary air tubes 
or luiuid fuel supplied at i.he de.u.d 1 '"- ^^^^^ .^j- the Voinbustion 

terminating at tk. air lulet por « ' '^^ ^ "^^^^^ \y j,,,,. „,„Uer of air 

duuuber A, a httle ui trout oi ^1^^ 'f^^rj^^!^^^ ^r two placed at oppo.site 

supply tube. </ may be inovided an anged in im^^^^^^ 1.^^^^^ 

sidcJs "of the burner axis "^'^^l , ^^^^.^.^f f n" ar" und tbe chamber A. 

expanded or. rf tcuud preferable ''i.^^ ' L^^^e" bnd ..-raduallv to^vards it. 15 

The combusuou chamber expands iiom ^i^'- j'^ii"^ ^ f ^.^linu- ^^-alls 

,,,,i„uun diameter -'tu'^ted nearer the n .^ -i^^^^^^ 
iH-ing straiohr or '4>ino^Hualeh ^aa^^^^^^^^^^^^ ,,l,i,„ 
Muootli curve bat romparativel. '^''^ \' expaudin". towards 

enters the mouth of the un.m^ ts ou^^ «^ "^^^^^^^^^^ ^■'^ 

;;!:rsrt;slnf:irs":j^/tii^'xr:;:an^^ or botu bem, 

tl.e annubu-rra^n. : into uas. after expand- 

V'^'luf ;i";r;be^^^\ fi-r r Jb at very bi,h. velocity 

into the * uu-i'^i;! , „ ., . .T,,,! <teuu tuvhiiie or anv other convenient 

and ..in be utilised in a nuxea j^- ; uuxino- duunber 

IS used. tlu-supi>l> ot vvai.-i , i ,-eli) itv of ( ;si har<;-e tor direct 

a,ul o-a. nuxiuro o! Mnlaole ^I'^l'^^ "^^ ^^^^^^^^ iuo eu, ployed 

, in tl.e prune .////^J^^ , ; ^:^;:a ^ that the hot ga4 and 

(us ui liume -.) the "''^''['-'[^^^ t be 'fir^t mixin- .-hauiber at a sufiicienl 

superheated r^leaui pas> ili.ou.n u.t ni i • 

■ „f„perature. lo convert the f^'^- r'^',", ;.^ ' ; " vbich .he lian.o 

, '"vr- rL.^::;.x;'"K;;:;::un^v the i!;^^^ >be .sensed to 

'•'■•;r^';:5;,:::;'.>'';1- Ji --v' -"■■"■'^ 

■ r , I (o burn li,.uid luel is ill.-tniied. ilu- burner comprisu..- 

„,,,,,,u.s and -liM''7 .,,,,,„,ao.^ bv an a.undar fuel space ./^ .o 60 

^'iTt^r^^: i . iU Ihrouub Ibe inlei at a regulated rale and 

wbicb Ininul l.iU •> 1 j,,.,,. ,/i inMU" ;.i ^ul.siaiiiuil pres-ure so as lo 

'?;':'■;''■;■;;; lu-i'" i , , "i': -Pl.iy "rr' 

M..a\ ilu tml 1 . . nrovi.K'd Mun.und . ii- ibc !..urier and <.pe!nn.ii- 

i , .... -uMMdu c.neut ..r auxiliary air xvhicb en.surc> pcrieci 
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from the main air tube tbrouo^li tJie by-pass r/' provided with a regulating 
rock the burner itself lying outside the conibustiou ohamber A so that any 
necessary adjushnents may be made without disturbino- the burner. 

in the multiple chainber modihcation shown, dian'rammatirally ' in Fio'ure 3, 
5 tlie annular watei* chamber V is extended at ' to enclose a succession of 
chambers B^ each of wli.ich after expanding from the neck Ir contracts again 
to the outlet end h^. The nozzle end of the combustion chamber opens into 
the inoutli of the nearest clunnber JV and water is drawn or forced into this 
no/zle from the annular chamber C . Tlie mixed steam and hot gases pas.s at 
10 liigl, velocity into the moutli of the serojid nozzle, drawing in a further supply 
of water from tlie extension of tlie water chamber. Tlie number of 
chambers employed depends upon the water and fuel supply and the desired 
temperature and pressure or velocity of the mixture. 

Having now particularly described and ascertained the nature of our said 
15 invention, and in what manner tlie same is to be performed, we declare that 
wliat we claim is: — 

1. A mixed >tenm and products of fombustion generator in which fuel is 
burned under suitable presNure in a combustiozi chamber at or towards one end 
of which the burner or burners is or are situated, which combustion chamber 

• 20 contracts towards the other end to form a relatively small inner ejector nozzle 
which opens into the mouth of a mixing chamber giving an uninterrupted 
outlet flow from the chamber and forming the outer ejectbr nozzle, steam or 
water or both being supplied in such a manner that the hot gases from the 
comlmstion chamber convert the water fwhen this is used) into steam and mixed 
25 steam and gases are projected at high velocity through the mixing chamber 
anrl in an interrupted flow to the po^ver generator. 

2. A mixed steam and products of combustion generator as claimed in 
Claim 1 in whir-h a burner arranged to burn fuel under pressure is fitted atJ one 
*?'^fl of a combustion chamber first expanding and then contracting to a 

30 restricted ejector nozzle entering the mouth of the mixing chamber, the 
combustion chamber being surrounded by a water chamber supplied witih water 
at a regulated rate and opening into the mixing chamber around the ejector 
nozzle of the combustion chaml>er, for the purpose specified. 

3. A mixed steam and products of combusti(;n generator as claimed in 
•^•^ Claim I, in which a burner adapted to burn a fuel mixture under pressure is 

provided with an auxiliary air supply (which may be obtained through a bye- 
pass from the main air supply) producing a flow^of air surrounding "the flame 
which burns in the combustion chamber under pressure, for the purpose 
• spe -ified. 

4. A mixed steam and products of combustion irenorator, having its parts 
arranged a)id adapted to operate substan tiallv as hereinbefore des(nM'])ed with 
reference to either of t»he examples illustrated in the accompanying drawings, 
for the purpose specified. ' ' '"^ ' 

Dated (his l:^th day of June, 1919. 

^ . HASKLTLVE, LAKE .s. Co., 
28. Southampton Buildino-s, London, England, and 
00. Liberty Street,. Xew Yoi'k Citv, U.S.A., 
A^iivnts for tlie Applicantjs. ' ' 
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